Abstract
Buruli ulcer (BU) is an infectious skin disease that occurs mainly in West and Central Africa. It can lead to severe disability and stigma due to scarring and contractures. Effective treatment with antibiotics is available, but patients often report to the hospital too late to prevent surgery and the disabling consequences of the disease. In a highly endemic district in Ghana, intensified public health efforts, mainly revolving around training and motivating Community Based Surveillance Volunteers (CBSVs), were implemented. As a result, 70% percent of cases reported in the earliest -WHO Category I-stage of the disease, potentially minimizing the need for surgery. CBSVs referred more cases in total, and more cases in the early stages of the disease than any other source. CBSVs are an important resource in the early detection of BU.
Buruli Ulcer (BU) is a neglected tropical infectious skin disease caused by Mycobacterium ulcerans that is mainly endemic in West-and Central-Africa. BU typically starts with a small nodule that eventually ulcerates 1 , and often affects people in remote, rural areas with limited access to health care. Here, the disease is perceived to be caused by witchcraft or a curse, and patients often resort to traditional treatment, and report to the health facility late 2, 3 . The currently recommended treatment of eight weeks of streptomycin and rifampicin is highly effective in resolving the infection 4 , but with late presentation, most ulcers require surgery, prolonged hospitalization, and have a higher risk of contractures and disability 5, 6 .
A relevant measure of early reporting is the size of the lesion, which is reflected by the WHO categorization system for BU. In this system, a category I lesion is below 5 cm in cross-sectional diameter, a category II lesion is between 5 and 15 cm in diameter, and a category III lesion is larger than 15 cm in diameter -or involving critical sites, e.g., the eye, or genitals. Currently, only 32% of BU cases in Africa report to the hospital with a category I lesion, i.e. in the earliest stage of the disease 7 . Late reporting has consequences for subsequent management. In 3 recent large case series, between 25% and 72% of patients required surgery in addition to drug treatment [8] [9] [10] , with the size of lesion at presentation being the major risk factor, and in one study 30% of patients were hospitalized for the full duration of their treatment 9 .
Early detection of cases appears to be of vital importance, and could, together with standardized drug treatment, drastically reduce the need for hospitalization and surgery. There are indications that Community Based Surveillance volunteers (CBSVs) can be effective in the early referral of BU cases 11 , but solid evidence is lacking 12 . Here, we report on the early detection activities of the BU clinic in Agogo, in the Ashanti region of Ghana, where recent advances in diagnosis and treatment of BU have been implemented, and have been combined with rigorous public health efforts aimed at early detection and decentralized care.
Agogo, where the Agogo Presbyterian Hospital and the BU clinic are based, is a relatively affluent town in the Ashanti region of Ghana. The endemic communities in its catchment area, however, are remote rural farming communities, and are characterized by high levels of poverty and illiteracy, and do not have access to running water or electricity.
Two main methods were used for early detection of BU cases. First, BU team members join outreach activities of the National Immunization Program and visit a different community each month, mainly targeting schools. In addition, the BU team visits each endemic community in the evening once a year. During these evenings, a presentation is given about the disease and WHO documentaries on Buruli ulcer are shown, and community members are screened for the disease.
Second, a network of 44 Community Based Surveillance Volunteers (CBSVs) has been established, with one volunteer for each community in the catchment area of Agogo Presbyterian Hospital. The CBSVs are usually not selected by the health authorities, but nominated by opinion leaders in their communities, on the basis of such perceived traits as interest in the disease, being proactive and being knowledgeable in general. There are no formal criteria, but all CBSVs are literate, yet none of them have had any previous training or experience in healthcare.
The CBSVs come to the hospital for training by the BU team approximately once every three months. CBSVs are encouraged to do home visits and to actively screen community members for BU in schools, churches and mosques, and to monitor treatment compliance of BU patients receiving medication. Over the years the CBSVs were equipped with bicycles and mobile phones to facilitate transportation and communication.
CBSVs transportation costs (approximately US$1.5) are reimbursed when they accompany a patient to the hospital, and for each case that is confirmed by PCR, an incentive of approximately US$3 is given.
Tissue swabs or fine needle aspirates are sent for diagnostic confirmation by PCR to a reference laboratory 80 km away in Kumasi, the regional capital, and the results come back within one week. Once diagnosed, the patient is counseled, and given a 14 day supply of rifampicin and streptomycin. Drugs and dressing materials are supplied by Ghana's National Buruli Ulcer Control Program, and are provided free of charge. Streptomycin administration by intramuscular injection and dressing take place in health centers in the communities, and patients come for review to the hospital once every two weeks.
To measure the impact of the early detection activities at Agogo, we collected clinical data from patients seen at the Agogo BU clinic between 2009 and 2013. We chose 2009 as the start, as by this year, PCR confirmation of cases had become standard practice. The total number of BU cases seen for the period was 451. Fifty-three percent (53%) of cases were female, and 58% of cases were younger than 16 years. The category of lesions by source of referral are shown in figure 1 . In total, 70% of patients presented with a category I lesion, 17% presented with a category II lesion, and 13% presented with a category III lesion. Forty percent (40%) of patients presented with nodules. CBSVs were the single most important source of cases for the clinic over the past five years, with 45% of cases being referred by them. Other referrals came from health workers, former patients, or were self-referrals.
CBSVs reported more cases in the early stages of the disease than any other group. Seventy-nine percent (79%) of cases referred by CBSVs were category I lesions compared to 60% of cases referred by health workers (p < .001 by Χ 2 ), 72%% of cases that were selfreferrals (not significant by Χ 2 ), and 59% of cases referred by former patients (p = .013 by Χ 2 ). Another indicator of early detection is the percentage of patients who present in the earliest -nodular -stage. Forty-nine percent (49%) of cases referred by CBSVs were nodules, versus 38% of cases referred by health workers (p = .047 by Χ 2 ), 33% of cases that were self-referrals (p = .014 by Χ 2 ), and 41% of cases referred by former patients (not significant by Χ 2 ).
Of the 451 cases reported, 375 (83%) were confirmed by PCR. As an indication for the quality of the referrals by CBSVs, the rate of cases that were confirmed by PCR did not differ between CBSVs and health workers (86% vs 83%, not significant by Χ 2 ).
Originally, care for BU has been largely hospital based, with an average duration of hospitalization of more than 100 days 13 . However, the advent of successful antibiotic treatment together with early detection has the potential to shift the focus to community based care. Although a high standard of clinical care is still necessary for more advanced cases, we believe that national and local programs should now focus on public health aspects of BU control -health education and early detection.
The CBSVs program at Agogo is a relatively simple and inexpensive program, using lay community members, who receive basic training and are provided with modest logistic support. However, as our findings show, this program is the largest source of BU cases referred to the clinic, with a good quality of referrals, and with more patients in the early stages of the disease than any other referral source. Early detection can drastically reduce the need for surgery and advanced wound care. This in turn can pave the way for decentralized care in the affected communities, reducing the impact on the healthcare system, and the loss of schooling and productivity associated with prolonged hospitalization.
A key element of the program is the financial incentive scheme, which motivates the CBSVs to invest time in their task. Based on the number of cases reported in this paper, the cost of implementing this incentive scheme was less than US$ 400 per year. The incentive is only given for PCR-confirmed cases. This ensures that the clinic is not flooded with dubious referrals simply to obtain an incentive, and motivates the CBSVs to develop good diagnostic skills.
Certainly there will be circumstances where the structure of the Agogo BU program might be less appropriate. For instance, in situations where cases are scattered across the country, distances are extremely large, or with cases only present in small numbers, an extensive system of village volunteers liaising with local health posts might not be cost-effective, but our experience can be adapted to the local situation. In endemic areas, a strong focus on early detection involving CBSVs, coupled with standardized but decentralized treatment will likely minimize the need for long hospitalization and surgery, and prevent disability.
